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Introduction and objectives. The aim of this study 

was to determine the accuracy of self-reported diabetes, 

hypertension, and hyperlipidemia in a representative sample 

of adults (719 men and 837 women) from the south of Spain.

Methods. Self-reported data were gathered using 

a structured questionnaire. Biometric data recorded 

included blood glucose, total cholesterol, and triglyceride 

concentrations and arterial systolic and diastolic blood 

pressures. The sensitivity, specificity, and positive and 

negative predictive values of self-reported diagnoses 

were calculated using the biometric data as the reference 

standard. The degree of overall agreement was determined 

using Cohen’s kappa coefficient.

Results. The kappa values obtained indicated good 

agreement for self-reported diabetes (κ=0.78), moderate 

agreement for hypertension (κ=0.51), and minimal agreement 

for hyperlipidemia (κ=0.27). Using the information reported, 

around 70% of diabetic cases were detected, along with half 

of hypertensive cases and 35% of hyperlipidemic cases. The 

specificity was high overall (>96%). The factors associated with 

an accurate self-reported diagnosis in subjects with disease 

included female sex and obesity (for hypertension), older age 

(for hyperlipidemia), a family history of disease (for diabetes), 

and having undergone blood pressure measurement (for all  

3 conditions) or blood lipid measurement (for hypertension 

and hyperlipidemia) in the past year.

Conclusions. The accuracy of self-reported diabetes 

was high, whereas that of self-reported hypertension or 

hyperlipidemia was lower. Further efforts are needed to increase 

awareness of these conditions among the population.

Key words: Validation studies. Diabetes mellitus. 

Systemic arterial hypertension. Hypercholesterolemia. 

Questionnaires.

Validez del diagnóstico referido de diabetes, 
hipertensión e hiperlipemia en población adulta 
española. Resultados del estudio DINO

Introducción y objetivos. Se pretende analizar la va-

lidez de los diagnósticos referidos de diabetes, hiper-

tensión e hiperlipemia en una muestra representativa de 

adultos (719 varones, 837 mujeres) procedentes del sur 

de España.

Métodos. Se empleó un cuestionario estructurado. 

Los análisis biométricos incluían glucosa, colesterol total 

y triglicéridos en sangre, junto con presión arterial sistó-

lica y diastólica. Se calculó la sensibilidad, la especifici-

dad y los valores predictivos positivos y negativos de los 

diagnósticos referidos, usando la información biométrica 

como patrón de validación. El grado de acuerdo global 

se determinó con el estadístico kappa de Cohen.

Resultados. Los valores kappa indican un acuerdo 

bueno para la diabetes referida (κ = 0,78), moderado 

para la hipertensión (κ = 0,51) y bajo para la hiperlipemia 

(κ = 0,27). Por la información declarada se detectó a cer-

ca del 70% de diabéticos, a la mitad de los hipertensos 

y al 35% de los hiperlipémicos. La especificidad era alta, 

en conjunto (> 96%). Las variables relacionadas con un 

diagnóstico verdadero entre los sujetos con enfermedad 

fueron: ser mujer o presentar obesidad (hipertensión), 

una mayor edad (hiperlipemia), antecedentes familiares 

de la enfermedad (diabetes) y el haber sido sometido a 

una medida de tensión sanguínea (las 3 enfermedades) o 

a un análisis de lípidos en sangre (hipertensión e hiperli-

pemia) en el último año.

Conclusiones. El acuerdo fue bueno para la declaración 

de diabetes, mientras que la información sobre hiperten-

sión e hiperlipemia mostró una validez menor. Es preciso 

un mayor empeño en mejorar el conocimiento entre la po-

blación sobre la presencia de estas enfermedades.

Palabras clave: Estudios de validación. Diabetes melli-

tus. Hipertensión arterial sistémica. Hipercolesterolemia. 

Cuestionarios
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sample was carried out by randomized sampling, 
stratifying by health area, type of residence (urban 
or rural), age and gender. Exclusion criteria were 
pregnancy or severe mental or physical impairment. 
The field work took place between July 2000 and 
June 2003. From a total eligible sample of 2562 
subjects, 2094 (81.7%) agreed to complete the 
questionnaire and 1570 (61.3%), to provide a blood 
sample. Validation studies were carried out in a final 
sample of 1556 participants with complete 
biochemical data. Those participants who refused to 
provide a blood sample did not differ in terms of age 
group or educational attainment, although they 
were significantly more likely to be men, smokers 
and living in an urban residence. Ethical approval of 
the study protocol was obtained from the Ethics 
Committee of Hospital Universitario Virgen de la 
Arrixaca in Murcia, Spain. All participants signed 
an informed consent form.

Survey Protocol and Data Collection

Subjects were contacted by mail, telephone, or a 
home visit. Participants were administered a 
questionnaire by trained interviewers who collected 
information on the history of chronic disease, 
education (maximum level of completed studies), 
smoking habit, and leisure-time activity (number of 
hours dedicated to exercise and watching television). 
Questions on leisure-time physical activity were 
based on a previously validated questionnaire.12 In 
order to assess patients’ self-reports (SR) of chronic 
conditions, participants were asked a series of 
questions: “Have you ever been told that you are 
diabetic or have high blood sugar?,” “Have you ever 
been told that you have high blood pressure or that 
you are hypertensive?,” and “Has a doctor ever told 
you that you have elevated plasma lipids?” Subjects 
were also asked about family history of diabetes, 
and whether their blood lipids and blood pressure 
had been checked during the previous year. Because 
of the high prevalence of obesity in the region and its 
documented association with the chronic conditions 
studied, the subjects were asked the question “Is 
obesity a disease for you?” When participants self-
reported a disease, information on treatment was 
collected. Possible answers were “yes” (SR+), and 
“no” or “unknown” (SR–). 

Subsequently, during a physical examination 
conducted by the interviewers, the subjects had their 
blood pressure checked and height and weight 
measured. Arterial blood pressure was assessed 
according to the MONICA protocol13 using a digital 
sphygmomanometer (BOSO Oscillomat®). Blood 
pressure values were estimated as the mean of 2 
consecutive measures. Height and weight of the 
participants were recorded and body mass index 

INTRODUCTION

The need to study large, representative samples of 
the overall population usually obliges epidemiological 
researchers to rely on self-reported diagnoses of 
disease (generally gathered through questionnaires, 
interviews, or telephone surveys) rather than clinical 
examinations and biometrical analyses, more 
accurate yet much more expensive and time-
consuming methods. The use of questionnaires, on 
the other hand, has many advantages for 
epidemiological investigation, such as low cost and 
high efficiency in data collection. For these reasons, 
they have been extensively used in epidemiological 
surveys and are regarded as valid tools by most 
authors.1,2 Nevertheless, they are not devoid of 
measurement error (either random or systematic), 
and the literature shows considerable differences in 
the accuracy of these methods depending on the 
nature of the disease, the characteristics of the 
population, presence of symptoms or health status.2-9 
The accuracy of self-reports depends on the 
respondent’s awareness and understanding of the 
pathological condition, ability to recall it and 
willingness to do so,4 and evidence exists that patients 
tend to underreport chronic conditions.10

Validation studies are aimed at determining 
whether self-reported data agree with reliable 
diagnoses obtained by means of clinical examinations, 
biometrical measurements or structured interviews, 
whereas validation itself consists of measuring the 
actual level of this agreement. The aim of the present 
analysis was to validate self-reported diagnoses of 
diabetes, hypertension, and hyperlipidemia as 
compared to biochemical determinations and blood 
pressure measurements in a regionally-representative 
sample of 1556 adult Spanish subjects participating 
in the DINO (DIabetes, Nutrition, and Obesity) 
study.11

METHODS

Study Design

Details on the setting and sample selection have 
been published elsewhere.11 Briefly, the DINO study 
comprised the overall adult population (≥20 years) 
of Murcia, a Mediterranean Region in the southeast 
of Spain. Selection of a regionally-representative 

ABBREVIATIONS

DINO: DIabetes, Nutrition, and Obesity
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overall agreement between self-reports and gold 
standards. In terms of the κ value, the level of 
agreement was considered to be: slight (≤0.20), fair 
(0.21-0.40), moderate (0.41-0.60), substantial (0.61-
0.80), or almost perfect (≥0.81).16

Differences in the proportion of subjects self-
reporting a condition across categories of studied 
variables were analyzed by c2 tests. Logistic 
regression was used to calculate the probability that 
a subject with a positive diagnosis according to the 
gold standard responded “yes” in the questionnaire. 
For the analyses, “unknown” responses were coded 
as “no.” To search for factors independently 
associated with a true positive report for each 
condition, several multivariate models were built. 
The decision concerning the final set of adjustment 
variables (sex, age, BMI, smoking, and educational 
level) was based on criteria of statistical significance 
and consistency in the literature. Participants with 
missing or unknown data in any of the variables 
considered were excluded only from those analyses 
involving that variable. Statistical analyses were 
carried out using SPSS for Windows v12.0 (SPSS 
Inc., Chicago, IL, USA), and the probability of error 
was set at 5% (a=.05). 

RESULTS

Table 1 shows the distribution of relevant 
characteristics in the sample population. Participants 
were predominantly middle-aged or older, with 
those with primary or higher education and non-
smokers being most prevalent. Remarkably, 64% of 
the sample was overweight or obese; roughly two 
thirds did not practice any kind of sport on a regular 
basis and one third spent three or more hours a day 
watching television. A family history of diabetes was 
reported by 40% of the participants, and most of 
them had had their blood pressure measured and 
their blood lipids analyzed during the previous 
year. 

The proportion of positive self-reports for each 
condition is presented in Table 2 according to levels 
of the variables considered. The rates of positive 
self-reports of diabetes, hypertension, or 
hyperlipidemia were always higher with increasing 
age and BMI and decreasing educational level. They 
were also more frequent among those subjects with 
a positive response for any of the other 2 conditions. 
Subjects with a family history of diabetes reported 
more frequently that they had diabetes, but less 
frequently that they had hypertension. Other relevant 
factors with regard to these conditions were the 
measurement of arterial blood pressure or blood 
lipids during the previous year, the smoking habit, 
or the level of physical activity. Nevertheless, it is 
important to bear in mind that the data are not 

(BMI) was calculated as the weight divided by the 
squared height, in kg/m2. The interviewers were 
trained in the standard procedures for collection of 
data, and the measurement equipment had been 
previously calibrated. Both the interview and the 
physical examination took place in the facilities of 
health centers, except when participants expressed 
their preference for their home, as was the case of a 
small number of older subjects.  

Specimen Collection and Biochemical  
Analyses

Two blood samples were drawn from each 
participant by venepuncture after a 12-hour fast, and 
maintained cool (<10ºC) in darkness until centrifuged 
at 1200 g and 4ºC within 6 hours of being drawn. 
Serum glucose, total cholesterol, and triglyceride 
concentrations were determined in the automated 
analyzer Advia 1650 (Siemens Medical Solutions, 
Tarrytown, New York, USA). Coefficients of 
variation for glucose, total cholesterol, and 
triglycerides were 4.0%, 3.8%, and 4.0%, respectively. 
Analytical procedures were included in external 
quality assessment programs and met the specifications 
for acceptable imprecision and bias. All measurements 
were carried out in the Department of Clinical 
Biochemistry of Hospital Universitario Morales 
Meseguer in Murcia, Spain.

Validation Criteria and Analyses

The participants’ SR of diabetes, hypertension, 
and hyperlipidemia were compared to the 
corresponding biometrical gold standard (GS). 
Criteria for the definition of chronic disease were 
those accepted for primary health care at the time of 
recruitment. Diabetes was characterized by the 
presence of a fasting glucose concentration ≥126 mg/
dL, treatment (insulin, hypoglycemic drugs, or 
diet).14 Hypertensive participants were defined as 
those having a mean systolic blood pressure ≥140 
mm Hg or a mean diastolic blood pressure ≥90 
mm Hg (based on 2 consecutive readings) or taking 
antihypertensive medication.15 Subjects were 
considered to be hyperlipidemic when they had a 
total cholesterol level ≥200 mg/dL, triglycerides ≥200 
mg/dL, or were undergoing treatment (drugs, diet) 
to reduce blood lipids. For all 3 conditions, diet was 
the sole diagnostic criterion in less than 3% of 
cases.

A 2×2 table of true positives (SR+/GS+), true 
negatives (SR–/GS–), false positives (SR+/GS–), 
and false negatives (SR-/GS+) was built for each 
chronic condition to calculate sensitivity, specificity 
and positive and negative predictive values. Cohen’s 
kappa (κ) coefficients were calculated to estimate 
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positive predictive value were, in all cases, above 
96% and 89%, respectively. The negative predictive 
values ranged from 52% to about 96%. According to 
the kappa values, the overall agreement between 
patients’ self-reports and the gold standard diagnoses 
was substantial for diabetes (κ=0.78), moderate for 
hypertension (κ=0.51), and fair (κ=0.27) for 
hyperlipidemia.

Table 4 presents the results of multivariate logistic 
regression analyses carried out to search for factors 
related to the validity of self-reported chronic disease 
among affected subjects. Women were more likely 
to report hypertension correctly, whereas middle-
aged and older subjects were more accurate in 
reporting hyperlipidemia. A family history of 
diabetes positively determined a correct self-
diagnosis of diabetes, as well as hyperlipidemia. 
Self-reports of the 3 conditions were more accurate 
if the subject had been checked for arterial blood 
pressure during the previous year. Additionally, 
both hyperlipidemic and hypertensive subjects who 
had been tested for blood lipids in the past year were 
more likely to give a true positive response for these 
conditions. 

The sensitivity of self-reports is shown according 
to sex, individually, and for every combination of 
chronic disease, in Figure 1. In general, the percentage 
of true-positive respondents was higher when 
reporting only one condition. This percentage 
decreased for any combination. Among hypertensive 
patients, a higher percentage of women reported the 
disease, whereas the sensitivity of self-reports of 
diabetes or hyperlipidemia did not show marked 
sex-related differences. 

DISCUSSION

In this study, we have measured the level of overall 
agreement between self-reported information on 
chronic conditions and biometrical measures, 
considered as the gold standard for validation. 
Among participants in the DINO study (a 
population-based survey of the prevalence of 
diabetes and related factors in Southern Spain), we 
found agreement to be “substantial” for diabetes, 
“moderate” for hypertension and just “fair” for 
hyperlipidemia. As shown in Table 3, sensitivity was 
relatively high for self-reported diabetes and lower 
for hypertension and hyperlipidemia. Specificity was 
high overall, and again it was higher for diabetes. 

The prevalence of diabetes in the sample was 
approximately 11%. As a major cause of death and 
disability in the general population, the prevention 
of diabetes has received a great deal of attention in 
public health, being the focus of educational and 
screening programs. In the region of Murcia, the 
implementation of primary care service for the 

adjusted for age, a variable underlying many of these 
associations.

The prevalence, sensitivity, specificity, predictive 
values, and kappa indices for the 3 chronic conditions 
are presented in Table 3. The prevalence of diabetes 
according to the gold standard was approximately 
11%, whereas the prevalence was much higher for 
hypertension (approximately 35%) and hyperlipidemia 
(around 59%). The self-reported prevalence was 
always lower than that estimated by the gold 
standard criteria. The sensitivity ranged from 35% 
for self-reported hyperlipidemia to nearly 70% for 
self-diagnoses of diabetes, and the specificity and 

TABLE 1. General Characteristics and Selected 

Variables of the Sample (n=1556)

Characteristics No. (%)

Sex

 Male 719 (46.2)

 Female 837 (53.8)

Age, y

 20-39.9 636 (40.9)

 40-59.9 480 (30.8)

 ≥60 440 (28.3)

Educational level

 No studies / incomplete primary 394 (25.4)

 Primary 564 (36.3)

 Secondary or higher 594 (38.3)

Smoking habit

 Non-smoker 874 (56.5)

 Former smoker 141 (9.1)

 Smoker 531 (34.3)

Body mass index, kg/m2

 Lean/normal (≤24.9) 551 (35.8)

 Overweight (25-29.9) 640 (41.6)

 Obese (≥30) 347 (22.6)

Practice of sport, hours/week

 Never 1034 (66.7)

 <3 214 (13.8)

 ≥3 302 (19.5)

TV watching, hours/day

 <1.5 567 (36.7)

 1.5-3 566 (36.7)

 ≥3 411 (26.6)

Family history of diabetes

 Yes 603 (40.1)

 No 900 (59.9)

Blood pressure checked within the last year

 Yes 1213 (78.7)

 No 329 (21.3)

Blood lipids checked within the last year

 Yes 1035 (67.2)

 No 505 (32.8)

Is obesity a disease for you?

 Yes 1127 (75.5)

 No 196 (12.6)

 Unknown 231 (14.9)
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high positive and negative predictive values. The 
sensitivity in our study is within the low range of 
published data.1,2,4,9,18-22 In spite of the large 
heterogeneity in the literature, there are studies 
comparable to ours in terms of design and validation 

control of diabetes reaches 90% of patients, and 
patients undergo glycohemoglobin testing at least 
once every 6 months.17 These efforts have led to a 
significant level of awareness in the population, as 
shown by the high Cohen’s kappa coefficient and 

TABLE 2. Frequency of Self-Reported Diabetes, Hypertension, and Hyperlipidemia in the Sample by Relevant 

Variables

 Diabetes No. (%) P Hypertension No. (%) P Hyperlipidemia No. (%)  P

Sex  .224  .849  .997

 Male 62 (8.6)  138 (19.3)  155 (21.6) 

 Female 59 (7)  164 (19.7)  181 (24.7) 

Age, y  <.001  <.001  <.001

 20-39.9 6 (0.9)  31 (4.9)  68 (10.7)

 40-59.9 27 (5.6)  101 (21.2)  132 (27.5)

 ≥60 88 (20)  170 (38.9)  136 (31) 

Educational level  <.001  <.001  <.001

 No studies / incomplete primary 69 (17.5)  145 (37)  111 (28.2)

 Primary 34 (6)  97 (17.3)  129 (22.9)

 Secondary or higher 18 (3)  60 (10.2)  96 (16.2) 

Smoking habit  <.001  <.001  .034

 Non-smoker 78 (8.9)  216 (24.8)  202 (23.1)

 Former smoker 20 (14.2)  33 (23.4)  36 (25.5)

 Smoker 20 (3.8)  51 (9.7)  95 (17.9) 

Body mass index, kg/m2  <.001  <.001  <.001

 Lean/normal (≤24.9) 16 (2.9)  37 (6.8)  74 (13.5)

 Overweight (25-29.9) 57 (8.9)  123 (19.3)  167 (26.1)

 Obese (≥30) 45 (13.0)  142 (41)  93 (26.8)

Practice of sport, h/wk  .312  .005  .168

 Never 88 (8.5)  224 (21.8)  232 (22.4) 

 <3 15 (7)  30 (14.1)  49 (22.9) 

 ≥3 18 (6)  47 (15.6)  53 (17.6) 

TV watching, h/d  .010  <.001  .094

 <1.5 31 (5.5)  83 (14.7)  108 (19.1) 

 1.5-3 43 (7.6)  99 (17.6)  124 (21.9) 

 ≥3 44 (10.7)  119 (29.2)  102 (24.8) 

Self-reported diabetes  –  <.001  .003

 Yes 121 (100)  50 (41.3)  39 (32.2) 

 No –  252 (17.7)  297 (20.7) 

Family history of diabetes  <.001  .052  .073

 Yes 67 (11.1)  101 (16.8)  144 (23.9) 

 No 44 (4.9)  187 (20.9)  180 (20.0) 

Self-reported hypertension  <.001  –  <.001

 Yes 50 (16.5)  302 (100)  94 (31.0) 

 No 71 (5.7)  –  242 (19.3) 

Blood pressure checked within the last year  <.001  <.001  <.001

 Yes 114 (9.4)  293 (24.3)  291 (24.0) 

 No 5 (1.52)  9 (2.74)  44 (13.4) 

Self-reported hyperlipidemia  .003  <.001  –

 Yes 39 (11.6)  93 (27.8)  336 (100) 

 No 82 (6.7)  209 (17.2)  – 

Blood lipids checked within the last year  <.001  <.001  <.001

 Yes 101 (9.8)  242 (23.5)  308 (29.8) 

 No 18 (3.6)  58 (11.6)  26 (5.2) 

Is obesity a disease for you?  .392  .107  .600

 Yes 83 (7.4)  210 (18.7)  251 (22.3) 

 No 20 (10.2)  36 (18.5)  39 (19.9) 

 Unknown 18 (7.8)  56 (24.7)  46 (19.9) 

Total 121 (7.8)  302 (19.5)  336 (21.6))
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unawareness of the condition due to the failure to 
undergo testing, but it might also suggest that there 
is no consensus among physicians concerning the 
criteria for reporting these conditions, and that some 
of them may be using higher threshold values to 
define hypertension (and hyperlipidemia), as 
previously suggested.23,24 Only 2 studies have 
validated self-reported hypertension in Spanish 
populations.24,25 The first one comprised a small sub-
sample of the EPIC-Murcia cohort recruited between 
1992 and 1996.24 When comparing data for the same 
age range (35 to 65 years), we found lower a sensitivity 

criteria. Among those, a Dutch study reported a 
lower sensitivity value of 59%,6 whereas 2 other 
surveys carried out in Finnish population found 
sensitivity values of approximately 80%.2,19

Hypertension was reported by 20% of the 
participants, but the actual prevalence according to 
the study diagnostic criteria was higher (35%). 
However, this difference was much more significant 
when considering the prevalence data for 
hyperlipidemia in the sample, 22% according to self-
reports and almost 59% according to the gold 
standard. First, this may reflect a recall bias or actual 

TABLE 3. Validity Indices of Self-Reported Chronic Conditions in the Study Sample

 Diabetes Hypertension Hyperlipidemia

 Gold Standard)

 GS+ GS– GS+ GS– GS+ GS–

Self-reported (SR)

SR+ 50 1384 277 967 601 617

SR– 115 6 270 32 316 207

Prevalence by self-report, % (95% CI) 7.8 (6.5-9.3) 19.5 (17.6-21.6) 21.6 (19.6-23.8)

Prevalence by gold standard, % (95% CI) 10.6 (9.1-12.3) 35.4 (33.0-37.8) 59.0 (56.5-61.5)

Sensitivity, % (95% CI) 69.7 (62.0-76.5) 49.4 (45.1-53.6) 34.5 (31.4-37.7)

Specificity, % (95% CI) 99.6 (99.0-99.8) 96.8 (95.5-97.8) 96.9 (95.1-98.0)

PPV, % (95% CI) 95.0 (89.1-98.0) 89.4 (85.2-92.5) 94.0 (90.8-96.2)

NPV, % (95% CI) 96.5 (95.4-97.4) 77.8 (75.3-80.0) 50.7 (47.8-53.5)

Kappa (95% CI) 0.78 (0.73-0.84) 0.51 (0.47-0.56) 0.27 (0.22-0.33)

CI indicates confidence interval; GS, gold standard (+/– = yes/no); NPV, negative predictive value; PPV, positive predictive value; SR, self-report (+/– = yes/no).

Diabetes

Hypertension

Hyperlipidemia

Diabetes + Hypertension

Diabetes + Hyperlipidemia

Hypertension + Hyperlipidemia

Diabetes + Hypertension + Hyperlipidemia

FemalesMales

8.7
14.9

24.1

25.9
15.5

25

48.4
23.8

35.8
33

59.2
41.1

66.3
71.4

0 10 20 30 40 50 60 70 80 90 100

Percentage

Figure. Positive agreement (sensitivity or percentage of patients reporting the disease) between self-reports and gold standards in subjects with chronic 
disease, by sex. In every category, all the subjects with the indicated pathology were included, regardless of whether they also suffered from either or both of 
the other 2 conditions.
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TABLE 4. Determinants of a True Positive Self-Report for Diabetes, Hypertension, and Hyperlipidemia in 

a Sample of Southern Spanish Adults (20 Years or Older). Multivariate Logistic Regression Models for the 

Probability (OR With 95% CI) That a Subject With the Chronic Condition Reported it Correctly

 Diabetes Hypertension Hyperlipidemia

 GS+ GS+/ SR+ OR (95% CI) GS+ GS+/ SR+ OR (95% CI) GS+ GS+/ SR+ OR (95% CI)

Sex

 Male 89 60 1 297 122 1 443 146 1

 Female 76 55 0.96 (0.40-2.32) 250 148 1.76 (1.17-2.28)a 475 170 1.20 (0.89-1.63)

Age, y

 20-39.9 9 4 1 53 18 1 236 59 1 

 40-59.9 40 27 3.55 (0.60-20.96) 164 85 1.51 (0.75-3.04) 347 129 1.71 (1.16-2.51)a

 ≥60 116 84 3.92 (0.68-22.79) 330 167 1.52 (0.73-3.16) 335 128 2.08 (1.28-3.37)a

Body mass index, kg/m2

 Lean/normal (≤24.9) 20 14 1 68 26 1 230 69 1

 Overweight (25-29.9) 67 55 1.63 (0.47-5.62) 255 112 1.21 (0.68-2.14) 434 157 1.22 (0.84-1.75)

 Obese (≥30) 73 43 0.48 (0.15-1.56) 217 132 2.17 (1.21-3.91)b 244 88 1.14 (0.75-1.72)

Educational level

 No studies / incomplete primary 91 65 1 274 139 1 300 107 1

 Primary 52 34 1.05 (0.43-2.53) 174 87 1.28 (0.81-2.01) 331 119 1.29 (0.86-1.94)

 Secondary or higher 21 16 1.88 (0.49-7.23) 99 44 1.26 (0.70-2.28) 284 90 1.24 (0.78-1.96)

Smoking habit

 Non-smoker 102 74 1 367 199 1 547 191 1

 Former smoker 25 19 0.89 (0.27-2.93) 67 29 0.87 (0.48-1.55) 86 33 1.20 (0.73-1.97)

 Smoker 34 19 0.43 (0.16-1.17) 109 40 0.68 (0.41-1.12) 277 89 1.07 (0.76-1.51)

Practice of sport, h/wk

 Never 122 83 1 411 204 1 647 220 1

 <3 20 15 1.29 (0.40-4.13) 57 27 0.94 (0.51-1.72) 116 46 1.34 (0.88-2.06)

 ≥3 22 17 1.39 (0.41-4.72) 78 38 1.11 (0.66-1.86) 151 49 1.07 (0.72-1.59)

TV watching, h/d

 <1.5 42 30 1 147 66 1 308 111 1

 1.5-3 57 41 1.34 (0.51-3.49) 194 90 0.94 (0.60-1.49) 333 118 1.08 (0.77-1.52)

 ≥3 62 41 0.98 (0.37-2.61) 203 113 1.31 (0.82-2.10) 268 95 1.00 (0.69-1.45)

Self-reported diabetes

 No – – – 456 222 1 833 281 1

 Yes – – – 91 48 1.15 (0.70-1.87) 85 35 1.27 (0.78-2.06)

Family history of diabetes

 No 73 43 1 334 169 1 543 170 1

 Yes 78 62 2.98 (1.36-6.55)a 184 87 0.84 (0.57-1.23) 344 136 1.50 (1.12-2.01)a

Self-reported hypertension

 No 100 68 1 – – – 704 227 1

 Yes 64 47 1.58 (0.70-3.57) – – – 213 89 1.33 (0.94-1.87)

Blood pressure checked within the last year

 No 12 4 1 48 9 1 162 42 1

 Yes 150 109 5.88 (1.38-25.02)b 495 261 4.42 (2.04-9.59)c 751 274 1.50 (1.01-2.23)b

Self-reported hyperlipidemia

 No 115 79 1 396 187 1 – – –

 Yes 49 36 1.19 (0.53-2.67) 151 83 1.26 (0.84-1.87) – – –

Blood lipids checked within the last year

 No 29 17 1 131 52 1 248 23 1

 Yes 133 96 1.79 (0.72-4.50) 412 216 1.66 (1.09-2.54)b 661 291 7.46 (4.70-11.84)c

Is obesity a disease for you?

 No 29 20 1 74 32 1 118 38 1

 Yes 105 78 1.17 (0.46-3.09) 364 184 1.25 (0.73-2.15) 653 235 1.10 (0.71-1.70)

GS indicates gold standard; OR, odds ratio; SR, self-report.
Models adjusted for sex, age, body mass index, smoking, and educational level.
aP<.05.
bP<.01.
cP<.001.
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elevated triglycerides than on false negative cases of 
high cholesterol. Our reported sensitivity value for 
hyperlipidemia is the lowest among published the 
data (34.5%), only comparable to those published in 
rural populations.1,29 The few studies that reported 
kappa values showed that overall agreement was 
low and similar to our result (approximately 0.3).9,29

This analysis of factors associated with a correct 
case of chronic disease revealed interesting results. 
Among other factors, having undergone either a 
blood pressure test or a determination of blood 
lipids in the last year significantly increased the 
accuracy of self-reports. This increase was present 
not only for the disease involved but also for either 
(or both) of the other diseases. However, positive 
agreement did not improve in any comorbid situation 
on the whole (Figure 1). It was remarkable that 
hypertensive women were much more likely than 
men to self-report their condition (59% vs 41%). A 
probable explanation may be that women are more 
likely to undergo voluntary analyses of blood 
pressure, along with a greater health consciousness 
among women. Our results point out the importance 
of integrated screening for chronic conditions. The 
current paradigm of focusing on overall 
cardiovascular risk,30 instead of considering risk 
factors separately, reflects a far more coherent view 
of cardiovascular disease and will help to improve 
the identification of the populations at risk and the 
efficiency of medical care. 

This study has some limitations worth considering. 
The use of biometrical data to diagnose a disease 
may be disadvantageous when there is not a universal 
cut-off point for defining a particular condition, and 
some misclassification related to differences in 
clinical criteria, and not to inaccuracy in the ability 
of subjects to recall or report the condition, may 
result from the use of such data. In additional, 
biometrical data collected during a single examination 
may not be sufficient to detect all the subjects 
affected by a disease (which would bias the estimation 
of disease prevalence), or it also may generate false 
positive results. This limitation may be more relevant 
when considering hypertension (defined on the basis 
of two consecutive readings) than diabetes (the 
definition of which included HbA1c, a mid-term 
index of exposure to high blood glucose levels). 
Another consideration refers to Cohen’s kappa 
coefficient. Although this statistic is generally 
accepted and widely used, it is severely affected by 
imbalances in marginal totals and differences in 
disease prevalence.21,31 Regardless of these 
limitations, the present study also has important 
strengths. The analyses were based on a large and 
regionally-representative sample, and the response 
rate was high (82% for the questionnaire and 61% 
for the questionnaire and blood sample). Finally, 

(48.3% vs 62.5%) and kappa value (0.48 vs 0.58) for 
self-reported hypertension in the period from 2001 
to 2003 than between 1992 and 1996 (data not 
shown). While these results may be partly explained 
by the characteristics of the EPIC cohort (a high 
proportion of blood donors and mostly women), 
they also point out the lack of improvement in 
patient awareness of hypertension in recent years. It 
is conceivable, as suggested by Tormo et al,24 that 
the use of the previous criterion of 160/95 mm Hg by 
some physicians might have led us to define as 
hypertensives patients who had not been diagnosed 
as such. In the one other study carried out by Alonso 
et al in a Spanish population,25 almost all the false 
negatives disappeared when the authors increased 
the cut-off point to 160/95 mm Hg. In our analysis, 
the number of false negatives decreased by 68% 
when the criterion of 160/95 mm Hg was used, raising 
the sensitivity and kappa value to 73% and 0.71, 
respectively (data not shown). A certain amount  
of underrecording, together with underreporting, 
might be accounting for the poor values reported. 
Overall, Alonso et al found substantial agreement 
for self-reported hypertension, but a lower degree of 
agreement for self-reported blood pressure. Data 
from other countries vary considerably; even in 
healthy adult populations, sensitivity ranged from 
35% to 90%, specificity from 52% to 98%, and kappa 
values between 0.38 and 0.88.1,6,9,18,19,26-28 

The question in validating hyperlipidemia refers 
to elevated blood lipids, but it makes no explicit 
mention of cholesterol or triglycerides, which may 
have misled some participants (especially those with 
lower education levels). In support of this idea, we 
found a higher percentage of false negatives (49.0% 
vs 35.1%) and a lower degree of overall agreement 
(κ=0.19 vs κ=0.30) in those who had not completed 
studies as compared to the rest of the group (data 
not shown). However, the probability of a true 
positive response did not differ significantly across 
levels of education among hyperlipidemic subjects 
(Table 4). The possibility exists that different cut-
offs for defining hyperlipidemia (especially 
hypercholesterolemia) may have produced an effect 
similar to that described for hypertension. Actually, 
setting the threshold at 250 mg/dL, we found an 
increase in both sensitivity (61.1%) and negative 
predictive value (87.3%), although the positive 
predictive value decreased to 72.3%; on the whole, 
the kappa value improved notably (κ=0.56). Studies 
in the literature have generally focused on validating 
self-reported hypercholesterolemia, but not 
hypertriglyceridemia. One study which has analyzed 
both indices, albeit separately, showed a lower 
sensitivity for triglycerides than for cholesterol (50% 
vs 64%).27 Accordingly, the low sensitivity in our 
study may depend more on false negative cases of 
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Mesquita HB, Collette HJ. Estimation of reproducibility and 
relative validity of the questions included in the EPIC Physical 
Activity Questionnaire. Int J Epidemiol. 1997;26 Suppl 1:181-9.

13. WHO MONICA Project. MONICA Manual, Part III: 
Population Survey. Section 1: Population Survey Data 
Component. 1998 [citado 14 Dic 2007]. Disponible en: http://
www.ktl.fi/publications/monica/manual/part3/iii-1.htm

14. Report of the Expert Committee on the Diagnosis and 
Classification of Diabetes Mellitus. Diabetes Care. 1997;20: 
1183-97.

15. 2003 European Society of Hypertension-European Society 
of Cardiology guidelines for the management of arterial 
hypertension. J Hypertens. 2003;21:1011-53.

16. Landis JR, Koch GG. The measurement of observer agreement 
for categorical data. Biometrics. 1977;33:159-74.

17. Flores M, Illán F, Sánchez M, Tebar FJ. Atención al paciente 
diabético. Murcia: Consejería de Sanidad y Asuntos Sociales; 
1997. p. 42-9.

18. Fowles JB, Fowler EJ, Craft C. Validation of claims diagnoses 
and self-reported conditions compared with medical records for 
selected chronic diseases. J Ambul Care Manage. 1998;21:24-34.

19. Haapanen N, Miilunpalo S, Pasanen M, Oja P, Vuori I. 
Agreement between questionnaire data and medical records of 
chronic diseases in middle-aged and elderly Finnish men and 
women. Am J Epidemiol. 1997;145:762-9.

20. Klungel OH, De BA, Paes AH, Seidell JC, Bakker A. 
Cardiovascular diseases and risk factors in a population-based 
study in The Netherlands: agreement between questionnaire 
information and medical records. Neth J Med. 1999;55:177-83.

21. Simpson CF, Boyd CM, Carlson MC, Griswold ME, Guralnik 
JM, Fried LP. Agreement between self-report of disease 
diagnoses and medical record validation in disabled older 
women: factors that modify agreement. J Am Geriatr Soc. 
2004;52:123-7.

22. Skinner KM, Miller DR, Lincoln E, Lee A, Kazis LE. 
Concordance between respondent self-reports and medical 
records for chronic conditions: experience from the Veterans 
Health Study. J Ambul Care Manage. 2005;28:102-10.

23. Natarajan S, Lipsitz SR, Nietert PJ. Self-report of high 

cholesterol: determinants of validity in U.S. adults. Am J Prev 

Med. 2002;23:13-21.

and most remarkably, this investigation contributes 
by mitigating the paucity of validation studies 
conducted on self-reported chronic conditions in the 
European population. The necessity for having up-
to-date studies of this kind lies in the chronological 
evolution of clinical diagnostic criteria, the attitude 
of the physicians and the knowledge of patients 
concerning health topics. Future investigations 
should study in depth the precise causes for the lack 
of agreement among self-reports of chronic disease, 
especially hypertension and hyperlipidemia: lack of 
analysis, improper reporting by the physician or 
insufficient health consciousness of the patient. 

CONCLUSIONS

We have found substantial agreement for self-
reported diabetes in a sample of adults from Southern 
Spain. The degree of agreement was lower for 
hypertension and hyperlipidemia, for which self-
reports may not be valid estimates of disease 
prevalence. Further efforts are necessary in the 
future to ensure that chronic patients become aware 
of their disease.  
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